The incidence of bacleremia related to trausesophageal echocardiography was studied in 140 consecutive patients (71 women and 69 men with a mean age of 53.7 ± 15 years). Thirty-four patients 4ed one or more prosthetic heart valves. Blood cultures were obtained from each patient through separate venipuncture sites immediately before and after transesophageal echocardiography . An additional late blood culture was obtained In 114 patients I h later. The skin was cleaned with povidone-iodine and venipureclures were performed with separate butterfly needles with use of sterile gloves and drapes . Blood samples were drawn into separate syringes, transferred to aerobic and anaerobic culture bottles and processed with use of a semiautotetaled system, The overall incidence of blood cultures positive for bacleremia was 2% (8 of 394 bottles) and all positive cultures grew in a single blood cldh,re bottle . prssive cultures occurred In 4(1 .4%) of 280
Transesophageal echocardiography provides an unobstructed view of the heart and the thoracic aortal pith better structural and functional detail than is provided by transthoracic echocardiography (1) (2) (3) . It has rapidly become the method of choice for the assessment of malfunctioning prosthetic valves, left atrial thrombi and valvular vegetations (4) (5) (6) (7) (8) . The development of pediatric probes and biplane imaging will further enhance the diagnostic capability and utilization of this technique (9-11).
The risk of bacterial endocarditis is a concern because patients who undergo transesophageal echocardiography have a high prevalence of valvular heart disease and therefore are at risk for endocarditis (1) (2) (3) 12) . A recent small study (13) suggested a high (17%) rate of bacteremia during transesophageal echocardiography, but this rate is in excess of that reported with esophagogastroscopy (14) (15) (16) (17) (18) , raising the question of contamination rather than true bacteremia . The purpose of the present study was to prospectively assess bottles before the procedure, In 2 (0.7%) of 280 bottles immediately after the procedure and in 2 (0.9%) of 228 late (1-h) blood culture bottles . Bacterial isolates were coagulant-negative staphylococci (n = 5), Propionibacterium (n = 2) and Mosaeetla In = 1). All were considered contaminants . Mean endoveopic time in these patients was not significantly different from that In the other patients. Follow-up of patients with a blood culture positive for bacteremia revealed no clinical evidence of systemic infection .
It is concluded that 1) the incidence of bacterenda related to transesophageal echocardiography Is very low, and 2) the incidence of blood cultures positive for bacleremia after transesophageal echocardiography is indistinguishable roan the anticipated contamination rate.
(J Am Col Cordial 1991 ;18:1650-4) the incidence of bacleremia in consecutive patients under . going transesophageal echocardiography to provide a basis for clinical decisions regarding the use of antibiotic prophylaxis for tt, s procedure .
Methods
Study patients. A total of 140 consecutive ambulatory patients scheduled for transesophageal echocardiography at our two tertiary care hospitals were recruited for the study . Patients with a potential source of bacteremia (known or suspected bacterial infection, indwelling urinary catheter, multiple venipuncture sites and recent surgery or trauma)
were excluded, The indi •ions for transesophageal echocardiography were assessn Lt of a native cardiac valve in 41 patients and of a prosthetic valve in 34, investigation of a cardiac source of emboli in 33, congenital heart disease in 14, an intracardiac mass in 8, aortic disease in 5 and inadequate precordial echocardiographic studies in 5 . Twenty-six patients had an indwelling intravenous line . None of the patients received prophylactic antibiotic agents before or after transesophageal echocardiography . This sample size was chosen to provide a 90% probability of observing an increased rate of bacteremia as a result of transesophageal echocardiography if an increased risk does exist . Transesophageal echocardiographic procedure . Informed consent was obtained in all cases . Patients fasted for >_4 h . Local anesthesia of the pharynx was achieved in all patients with 20% benzocaine spray or 15 ml viscous lidocaine swallow, or both . Most patients were sedated : 60c% in center I and 86% in center 2 with either intravenous midazolam (I to 4 mg) or diazepam (2 .5 to 15 mg). No anticholinergic medication was administered . With the patient placed in the left lateral decubitus position and after ensuring that the flexion control wheels of the probe were unlocked, the transesophageal echocardiographic probe was introduced with digital guidance and advanced into the esophagus as the patient swallowed (1, 3) . A single incubation attempt was required in most patients (85% in center I and 87% in center 2).
Blood culture technique . The skin of the patient's forearm was carefully cleaned with povidone-iodine (Betadine) in a circular motion from center to periphery with use of two separate scrubs and a cleansing alcohol swab . A different venipuneture site was used for each blood sample and the veninuneture needle was changed before the blood was transferred into the culture bottles. A total of 10 ml of blood was withdrawn into two separate syringes . Aliquots of 5 ml of blood were inoculated into aerobic and anaerobic culture battles. Cultures were assessed for bacterial growth with use of a semiautomated instrument (Bactec 460) that detects carbon dioxide generated by bacterial metabolism . Cultures were considered negative if no bacterial growth was observed after 7 days .
Blood samples were obtained at three time intervals : immediately before the procedure. within 5 min after termination of the procedure and I h after the procedure. The first sample was obtained before insertion of the intravenous line required for the administration of the sedative . The first two samples were obtained in all patients and the last sample was obtained in 114 patients (81%) . The I-h samples were not obtained in 26 patients because of logistic difficulties in the laboratory and the unwillingness of some patients to wait the required time interval .
Turoat culture technique . A smear sample of the throat was taken with use of a sterile cotton swab, which was then placed in growth medium and processed on the same day . Only potential pathologic organisms. but not commensal ones, were further cultured and identified . All throat cultures were obtained before transesophageal echocardiography in the 70 patients from center 2 .
Statistical analysis . Statistical analysis was performed with a Student's t lest, with a p value >0 .05 considered 
Results
1 he patients in both participating centers were comparable in age and gender distribution (Table I) . A higher proportion of patients in center 2 had a prosthetic heart valve (p -0.01) . Transesophageal echocardiographic examination times were similar in both centers (12.6 . 5 vs. 13.3 5 .7 min, p = NS).
Positive blood cultures (Table 2) . A total of eight blood cultures positive for bactcrcmia were obtained from 394 paired (aerobic and anaerobic) bottles, each one growing in a single culture bottle for an overall frequency of 2% . Blood cultures were positive in four patients before transesophageal echocardiography, in two immediately after and in two in late samples . Of the eight organisms cultured . five were coagulase-negative staphylococci, two were Propionibarteriam species and I was Morarella species . Moraretla . an organism considered a harmless commensal of the respiratory tract . has anecdotally been associated with bacterial endocarditis . Nevertheless. its isolation from only one preprocedure blood culture bottle is highly suggestive of eenlamination . Propionibacrerinrn, a skin commensal and fac- ultative anaerobe . was isolated from one blood culture bottle of a preprocedure sample and one bottle of the I-h postproccdure sample . In both cases, it was grown only in the anaerobic medium, a finding that is also highly suggestive of contamination . Coagulase-negative staphylococci were isolated in two blood samples from the preprocedure sample (one in aerobic and the other in anaerobic medium), two from the immediate postprocedure sample and one from the I-h postprocedure sample . The latter three were grown in bottles with aerobic medium only. Because this is also a skin commensal and a facultative auerobe, it is highly likely that its growth was the result of contamination . Characteristics of eight patients with a positive blood culture (Tables 3 and 4 ) . The transesophageal echocardiographic examination time in the patients with a positive blood culture (9 .9 '-4.3 min) was shorter than that of the whole group (12.95 -5.5 min), but the difference was not statistically significant (p = 0 .126). There was no correlation between difficulty in intubation and a positive blood culture ; only one of the eight patients required a second inattention attempt . There was also no correlation between a positive culture and the presence of an indwelling intravenous line . The relative risk of bacteremia was evaluated by comparing the incidence of a positive blood culture after transesophagealechocardiography with that before the procedure (Table 4). The relative risks of bacteremia immediately after and I h after transesophageal echocardiography were less than there was no increase risk of bacteremia associated with transesophageal echocardiography . In four patients, betahemolytic nonpyogenes streptococci were grown in the throat culture . None of these had a blood culture positive for bacteremia.
Follow-up. All patients were contacted directly or through their family physician 12 weeks after transesophageal echocardiography . None had developed bacterial endocarditis or other infections requiring the administration of antimicrobial therapy . No procedural complications were encountered during the study.
Discussion
Effect of the esophagogastroscope on the esophageal mucnsa . The incidence of transient bacteremia after esophagogastroscopy has been documented at about 4% to 8% of cultures, and the incidence increases when interventions such as vessel dilation, biopsy or sclerosing therapy are performed (14) (15) (16) (17) (18) . The transesophageal echocardiogrphic probe is a modified semirigid gastroscope with no fiber optics . A multicrystal ultrasound transducer is mounted at the tip of the probe . The technique of esophageal intubation with the transesophageal echocardiogrphic probe is similar to that of esophagogastroscopy . It is usually easy, but occasionally more than one attempt at introduction may be necessary . Once in the esophagus, the probe is rotated, advanced, withdrawn or flexed under the guidance of the ultrasound image. These maneuvers, used to optimize the images. undoubtedly exert pressure on the esophageal mucosa. Rarely, slight blood streaks may be observed on the transesophageal echocardiographic probe at the end of the procedure .
Reported incidence of bacteremia . Studies on the incidence of bacteremia during transesophageal echocardiography have been controversial . In the study of Gorge et at . (13), 4 (17%) of 24 patients had bacteremia, whereas Chandrasekaran et al . (19) reported that all cultures in their series of 85 patients were negative except in 2 patients with preexisting bacteremia . Our findings show that the rate of blood cultures positive for bacteremia in blood samples drawn after transesophageal echocardiography was no higher than that of the samples taken before the procedure . This low rate of positive cultures is in agreement with the findings by Chandrasekaran ei al. (19) and those of two other recent studies (20,21) . The overall incidence of positive blood cultures was 2%, which falls within the expected rate of false positive blood cultures due to contamination of the blood specimen rather than true bacteremia (221 . Indeed, a contamination rate as high as 8% (18 of The rate of contamination varies depending on hon' and ho l.hom the blood sample is obtained and processed (22 We u:e very gnmfui to KiecIln Woodcod, MS. . RN . Cniversilyof(ittawa.for her assistance with the slatixical analysis of the data .
